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Mumps in the Workplace — Chicago 


Between August 18 and December 25, 1987, 116 employees at three futures 
exchanges in Chicago developed clinically diagnosed mumps* (Figure 1). Three cases 
subsequently occurred in household contacts of affected exchange employees. 
Twenty-one persons developed complications; nine were hospitalized. 

In September 1987, the employee health nurse at one of Chicago’s four futures 
exchanges notified the Chicago Department of Health (CDOH) of a cluster of mumps 
cases among employees. Of the 119 cases subsequently identified among employees 
of three exchanges and their household contacts, three patients were tested for and 
had mumps-specific IgM antibody. Seventy-six cases occurred in persons working at 
exchange A; 39 cases, in persons at exchange B; and one case, in a person at 
exchange C. 

Eighty-two (69%) of the affected exchange employees completed questionnaires. 
Two men at exchange A reported the onset of facial swelling on August 18. One was 
a 23-year-old phone clerk; the other was a 30-year-old trader working in a different 
area of the exchange. The first case at exchange B occurred in a 27-year-old man who 
had no known contact with an exchange A employee with mumps; he had onset of 
facial swelling on September 6. The only case at exchange C occurred in a 29-year-old 
woman whose facial swelling developed on October 13; she had no known contact 
with anyone with mumps from exchanges A or B. 

Cases at exchanges A, B, and C could not be epidemiologically linked. Based on a 
median incubation period of 16—18 days, up to eight generations of cases occurred at 
exchanges A and B (Figure 1). 

Because some employees work at multiple exchanges, the actual numbers of 
persons at risk, their ages, and their genders were not known for each of the 
exchanges. Based on estimates by exchange officials of the population at risk 
(approximately 7300 persons at each of exchanges A and B), the crude attack rate for 
exchange A (10 cases/1000 workers) was twice that of exchange B (5 cases/1000 
workers). No denominator estimates were available for exchange C. 


*A case of mumps was defined as the acute onset of facial or jaw swelling (parotitis) lasting >2 
days or as acute epididymo-orchitis without parotitis. 
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Mumps — Continued 


Age was known for 104 of the 119 patients and ranged from 17 to 70 years 
(median: 25 years). Persons <30 years of age accounted for 77% of the cases. By 
comparison, during January-July 1987, a period of widespread mumps activity in 
Chicago and its six metropolitan counties, 106 cases were reported in persons =20 
years old. In the futures exchanges, almost twice as many men (79) as women (40) 
developed mumps. Of 92 patients for whom race/ethnicity was known, 84 (91%) were 
white, non-Hispanic, seven (8%) were black, and one was Hispanic. Although 
demographic data were not available for the population at risk, it was predominantly 
young, male, and white. Of the 99 patients for whom occupation was known, 94 (95%) 
worked on the trading floor. 

Although more than one third of the 82 patients for whom information was 
available believed they had previously been vaccinated against mumps, only three 
could provide an immunization record as documentation. Almost three fourths of the 
patients had attended elementary or secondary school in Illinois, which did not have 
a@ mumps immunization law for school attendees until 1987. 

In cooperation with exchanges A and B, the CDOH sponsored four voluntary 
vaccination clinics during the outbreak (Figure 1). Four hundred fifty-one doses of 
monovalent mumps vaccine were administered free of charge to nearly 6% of the 
workers at the two exchanges. The number of vaccinated persons who were actually 
susceptible was not known. 

Twenty-three complications occurred in 21 patients (Table 1). Fifteen (31%) of the 
48 ill men reported epididymo-orchitis that lasted an average of 9 days (range: 2-21 
days). One of two cases of pancreatitis and one case of aseptic meningitis occurred in 
men with epididymo-orcxritis. One case each of oophoritis and arthritis was reported. 


FIGURE 1. Reported mumps cases, by date of onset* —Chicago futures exchanges, 
August—December 1987 
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*Date of onset not available for seven patients in exchange A and five patients in exchange B. 
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Mumps — Continued 
Three women with mumps were pregnant; one developed premature labor that was 
subsequently arrested. 

Nine (11%) of the 82 patients for whom data are available required hospitalization 
for a total of 41 days (range: 1-9 days; mean: 5 days) (Table 1). Epididymo-orchitis 
was responsible for four of nine hospital admissions. 

Direct costs associated with health-care visits, medications, and hospitalizations 
for mumps were $56,406. Seventy-eight employees for whom data were available 
missed a total of 538 days of work (median: 7 days). The average cost per case was 
$1473 (Table 2). 


Reported by: M Ahrens, Highland Park Hospital; E Gary, W Martin, Immunization Program, 
D Marder, MD, LR Murray, MD, Chicago Dept of Health; K McMahon, C Jennings, R March, 


TABLE 1. Clinical findings of 21 persons with complications of mumps — Chicago 
futures exchanges, August-December 1987 


No. No. Total days 
Complication persons hospitalized hospitalized 
Epididymo-orchitis 15 4 17 
Pregnancy-related 2 2 8 


Premature labor, infant 
with pneumonia (1) (1) 


First trimester pregnancy 
with dehydration 


Pancreatitis 
Meningitis 

Arthritis 

Oophoritis 

Parotitis (hospitalized) 
Total 


*One patient also had epididymo-orchitis. 
*Patient also had epididymo-orchitis. 











TABLE 2. Costs associated with mumps outbreak — Chicago futures exchanges, 
August—December 1987 





Cost 


Cost category 
Direct costs $ 688 
Health-care visits 
Days of hospitalization 
Medications 
Outbreak control 
Person-hours personnel 
Doses of mumps vaccine 





Indirect costs 
Workdays missed 
Total 
*Data available on 78 persons. 
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Immunization Program, BJ Francis, MD, State Epidemiologist, Illinois Dept of Public Health. Div 
of Immunization, Center for Prevention Svcs, CDC. 

Editorial Note: Since licensure of live-virus mumps vaccine in 1967, the United 
States has made great strides in the control of mumps. Reported cases of mumps 
declined to a record low of 2982 in 1985 (1.2 cases/100,000 population), a 98% 
decrease from the 152,000 reported in 1968, the year mumps became a nationally 
notifiable disease. In 1986, however, the number of reported cases more than 
doubled (7790 mumps cases; 2.8 cases/100,000), a trend that continued through 1987, 
when the total was almost 12,900 cases. Through the first 30 weeks of 1988, 3166 
cases have been reported, a 67% decrease from the same period in 1987. 

Recent outbreaks have occurred in high schools and on college campuses, 
reflecting a change in the epidemiology of mumps and a shift in risk from elementary 
school-aged children to adolescents and young adults (7-4). During 1986—1987, 183 
cases of clinically diagnosed mumps were reported from outbreaks at 10 Illinois 
colleges and universities (1,5). The increase in mumps cases in adolescents and 
young adults is particularly important in view of the more severe iliness, higher 
frequency of complications, and greater costs associated with mumps in these age 
groups than in younger persons (4-8). 

The types and rates of complications found during this investigation were similar 
to those found in other studies. For example, epididymo-orchitis affects 10%—38% of 
postpubertal males with mumps (6). The incidence of laboratory-verified aseptic 
meningitis increases with age and affects an estimated 0.6% of mumps cases in 
persons =20 years of age (9). Clinically symptomatic meningitis, characterized by 
headache and neck stiffness, is considerably more common. Mumps illness during 
the first trimester of pregnancy has been associated with an increased rate of 
spontaneous abortion possibly because of its effect on hormonal function of the 
placenta (10). 

Benefit-cost analyses have shown that $7-$14 are saved for every dollar spent on 
mumps prevention (11,12). In the futures exchanges outbreak, the nearly $1500 cost 
for each mumps case contrasted dramatically with the cost of mumps vaccine, 
$4.47/dose in the public sector and $8.80/dose in the private sector in Chicago. 

The age-specific changes in mumps epidemiology observed since vaccine licen- 
sure are similar to those noted for measi2s and rubella and reflect a vaccination policy 
oriented toward preschool and elementary school children. Although mumps vaccine 
was licensed in December 1967, it was less widely distributed than measles and 
rubella vaccines because of its relative expense’ and its lower public health priority. 
Mumps vaccine was not recommended for universal use in children =12 months of 
age until 1977. Consequently, during 1967-1977, when mumps vaccine was used less 
prevalently, children may have had less exposure to mumps virus and no opportunity 
to receive mumps vaccine. As a result, a cohort of unvaccinated young adults may 
have remained susceptible as they entered the work force. 

Direct evidence from field evaluations of vaccine efficacy and indirect evidence 
from vaccine use suggest that the failure to vaccinate susceptible persons, rather than 
vaccine failure or waning immunity, led to this outbreak (3,4). Most cases at the 
futures exchanges were reported in unvaccinated young adults, most of whom had 
been born and educated in Illinois, a state that until recently lacked a mumps 
immunization school law. 

The mumps component makes up slightly more than one half of the cost of combined 
measies-mumps-rubella (MMR) vaccine. 
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The effectiveness of school immunization laws in reducing the incidence of 
mumps has been consistently demonstrated (2,4, 13 ). Illinois adopted comprehensive 
legislation in 1987 requiring mumps immunization for children enrolling in kinder- 
garten through grade 12. Such legislation is unlikely to markedly affect the current 
cohort of susceptible older adolescents and young adults but will probably reduce the 
number of mumps cases among school attendees and among future cohorts of 
young adults. 

Closed environments such as the trading floors of the Chicago futures exchanges 
facilitate contact with respiratory secretions and person-to-person transmission of 
mumps. A peak in the number of mumps cases corresponded to the surge in futures 
trading activity that preceded the October 19, 1987, market decline (Figure 1). 
Anecdotal information from interviews with patients suggests that the intense activity 
at the futures exchanges may have encouraged some employees with mumps to 
work despite their illness, thus possibly exposing susceptible co-workers to mumps. 
Furthermore, the peak infectiousness of mumps occurs during the 48 hours before 
the onset of overt clinical illness (14). Outbreaks of mumps in the prevaccine era 
characteristically occurred in closed populations such as prisons, orphanages, and 
among classes of military recruits (75 ). Whether outbreaks similar to the Chicago one 
will occur in other workplace settings will depend on the mumps susceptibility of the 
work force and the nature of the workplace setting. 

The outbreak among the Chicago futures exchanges was costly and could have 
been averted. It should alert both employers and the health-care community to the 
existence of mumps in adults and should remind persons of the need to have 
documented immunity to mumps. Furthermore, employers should report promptly to 
public health authorities cases of suspected mumps among employees. Current 
recommendations for measles vaccination of adults assume that most persons born 
before 1957 were likely to have been naturally infected and thus generally do not 
require routine measles immunization (16). Based on the pattern of gradual intro- 
duction of mumps vaccine into use since 1967 and the preponderance of adult 
mumps cases in persons <30 years of age, it may be both useful and practical to 
follow a similar guideline as that used for measles as a means of preventing other 
mumps outbreaks in adult populations. 
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TABLE Il. Notifiable diseases of low frequency, United States 
Cum. 1988 
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“Because AIDS cases are not received weekly from all reporting areas, comparison of weekly figures may be misleading. 
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TABLE Ill. Cases of specified notifiable diseases, United States, weeks ending 
September 3, 1988 and September 5, 1987 (35th Week) 
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TABLE Ill. (Cont’d.) Cases of specified notifiable diseases, United States, weeks ending 
September 3, 1988 and September 5, 1987 (35th Week) 
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TABLE Ill. (Cont’d.) Cases of specified notifiable diseases, United States, weeks ending 
September 3, 1988 and September 5, 1987 (35th Week) 
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TABLE IV. Deaths in 121 U.S. cities,* week ending 
September 3, 1988 (35th Week) 


All Causes, By Age (Years) — All Causes, By Age (Years) 
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*Mortality data in this table are voluntarily reported from 121 cities in the United states, most of which have Pag mye of 100,000 or 
more. A death is reported by the place of its occurrence and by the week that the death certificate was filed. Fetal deaths are not 
**Pr left. 
tBecause of chanee in reporti ng methods in these 3 Pennsylvania cities, these numbers are partial counts for the current week. 
Complete counts will be available in 4 to 6 weeks. 
ttTotal includes unknown ages. 
$Data not available. Figures are estimates based on average of past available 4 weeks. 
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Premature Mortality Due to Homicides — United States, 1968-1985 


In 1985, homicides accounted for 612,556 years of potential life lost before age 65 
(YPLL) or 5.2% of total YPLL. Assault by firearms and explosives, the major cause of 
homicides, resulted in 376,291 YPLL or 61.4% of homicide-attributable YPLL. Seventy- 
six percent of the homicide-attributable YPLL occurred in males (Table 1). As in past 
years (7), the YPLL rate per 100,000 persons was highest for black males (1669.3) and 
lowest for white females (99.4). 

Homicide-attributable YPLL were calculated for 1968 through 1985 using final 
mortality data for ICD E-codes* 960—969 from the National Center for Health Statistics, 
CDC. During these years, homicide-attributable YPLL increased 44% from 424,718 to 
612,556. This increase contrasts with total YPLL, which declined 25% from 15,888,756 
to 11,851,397 during the same 18-year period. As a proportion of total YPLL, 
homicide-attributable YPLL increased 93% from 1968 through 1985 from 2.7% to 5.2% 
(Figure 1). Homicides by firearms and explosives increased from 1.8% of total YPLL in 
1968 to 3.1% in 1985. 

Since 1968, the average age at death from all causes before age 65 has been 
steadily increasing; thus the average YPLL per death (i.e., 65 minus the average age 
at death) has been decreasing. In contrast, the average age at death attributed to 
homicides before age 65 decreased steadily through the 1970s but appears to be 
stabilizing in the 1980s (Figure 2). For the 18-year period, the 44% increase in 
homicide-attributable YPLL reflects the 36% increase in the number of homicide 
deaths multiplied by the 6% increase in the average YPLL per homicide 
(1.44= 1.36 x 1.06). The 25% decrease in total YPLL during this period reflects a 17% 
decrease in all deaths multiplied by a 10% decrease in the average YPLL per death. 


Reported by: Biometrics Br and Epidemiology Br, Div of Injury Epidemiology and Control, Center 
for Environmental Health and Injury Control, CDC. 


*International Classification of Diseases, External Causes of Injury and Poisoning. 


TABLE 1. Homicide-attributable years of potential life lost before age 65 (YPLL) and 
rates per 100,000 population, by sex and race — United States, 1985 





YPLL Deaths Average Average 
age at YPLL 
Sex and race No.  (%) Rate No. (%) Rate death (yrs) _per death 
Males 
White 241,931 (39.5) 7,467 (40.7) 8.4 32.6 32.4 
Black 212,713 (34.7) 6,284 (34.2) 49.3 31.2 33.9 
Other 10,361 (1.7) 305 (1.7) 9.3 31.0 34.0 
All 464,972 (75.9) ' 14,056 (76.6) 31.9 33.1 
Females 
White 87,895 (14.3) . 2,630 (14.3) ’ 31.6 33.4 
Black 55,738 (9.1) 1,550 (8.4) 29.0 36.0 
Other 4,020 (0.7) 115 (0.6) . 30.0 35.0 
All 147,619 (24.1) 4,295 (23.4) ' 30.6 34.4 
Total 612,556 (100.0) 18,351 (100.0) , 31.6 33.4 
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Premature Mortality — Continued 


FIGURE 1. Percent of total years of potential life lost before age 65 (YPLL) attributed 
to homicides and firearms-related homicide — United States, 1968-1985 
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FIGURE 2. Average age at death for persons <65 years of age — United States, 
1968-1985 
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Editorial Note: The dramatic increase in homicide-attributable YPLL since 1968 
highlights the need for public health efforts directed toward the prevention of 
interpersonal violence. Recent data from the Federal Bureau of Investigation (FBI) 
show a 5.9% increase in homicides from 1985 through 1987 (2). 

The increased impact of homicides in the United States has helped strengthen the 
Public Health Service’s commitment to focus on violence as a public health problem. 
One effort, the Surgeon General’s Workshop on Violence and Public Health, held in 
1985 (3), led to regional conferences that have fostered interdisciplinary efforts 
directed toward this problem. Cooperation among sectors such as criminal justice, 
social services, health care, and mental and public health may enable development of 
effective programs for prevention of homicides and for identification, treatment, and 
referral of victims of nonfatal interpersonal violence. 

Since 1978, the homicide rate for black males 15-24 years of age has decreased 
13%, suggesting that the 1990 objective for this target group (60/100,000) can be 
attained (4). However, YPLL data suggest that future public health objectives also 
should target other population groups. 

Comprehensive surveillance of homicides in the United States uses both vital 
statistics and FB! data. In contrast, surveillance of nonfatal injuries from intentional 
interpersonal violence is almost nonexistent, although the incidence of this related 
problem is estimated to be at least 100 times that of homicides (4 ). Uniform hospital 
discharge data systems and trauma registries that include cause-of-injury information 
can serve as the basis for surveillance of nonfatal injuries from violence. These 
systems can also aid communities in defining priorities for preventing violence and 
evaluating the effectiveness of interventions. 
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Notice to Readers 





Publication of NIOSH Criteria Documents on Welding, Brazing, 
and Thermal Cutting and on Radon Progeny 


The National Institute for Occupational Safety and Health (NIOSH) periodically 
issues criteria documents that examine health risks associated with various occupa- 
tions. Two such documents were recently published* and are described below. 
*Copies of the documents can be obtained without charge from the Information Dissemination 
Section, Division of Standards Development and Technology Transfer, National Institute for 


Occupational Safety and Health, 4676 Columbia Parkway, Cincinnati, Ohio 45226; telephone: 
(513) 533-8287. 
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Criteria for a Recommended Standard: Welding, Brazing, and Thermal Cutting. 
This document examines the occupational health risks associated with welding, 
brazing, and thermal cutting and provides criteria for eliminating or minimizing the 
risks encountered by workers in these occupations. An estimated 700,000 workers in 
the United States are involved in the welding of various materiais. The major health 
concerns associated with these occupations are increased risks of lung cancer and 
acute or chronic respiratory diseases. 

The etiologic basis for this excess risk is difficult to determine because of 
uncertainties about smoking habits, possible interactions among the various compo- 
nents of welding emissions, and possible exposures to other occupational carcino- 
gens. For workers who weld on stainless steel, the increased risk for lung cancer 
appears to be associated with exposure to fumes that contain nickel and chromium. 

The prevalence and severity of nonmalignant respiratory conditions are not well 
characterized among welders, but these conditions have been observed in both 
smoking and nonsmoking workers in welding-associated occupations. Excess mor- 
bidity and mortality exist among welders even when reported exposures are below 
current Occupational Safety and Health Administration (OSHA) permissible exposure 
limits (PELs) for the many individual components of welding emissions. 

An occupational exposure limit for total welding emissions cannot be established 
because the composition of welding fumes and gases varies for different welding 
processes and because the various components of a welding emission may interact 
to produce adverse health effects. Therefore, exposures to all welding emissions 
should be reduced to the lowest feasible concentrations using state-of-the-art 
engineering controls and work practices. Any applicable exposure limits for individ- 


ual chemical and physical agents associated with welding (i.e., NIOSH recommended 
exposure limits [RELs], OSHA PELs, or limits recommended by consensus groups) 
should be considered upper boundaries of exposure. 

The criteria document contains NIOSH recommendations for medical monitoring 
of exposed workers and for engineering controls, good work practices, and worker 
education. Guidelines are also provided for respiratory protection and protective 
clothing. 


A Recommended Standard for Occupational Exposure to Radon Progeny in 
Underground Mines. This document examines the occupational health risks associ- 
ated with exposures to radon progeny (radon and its short-lived, alpha-radiation- 
emitting, radioactive decay products) in underground mines, and it establishes 
criteria for minimizing the risks encountered by miners. 

Data from studies on both humans and animals demonstrate a direct link between 
exposure to radon progeny and lung cancer. Epidemiologic studies provide a basis 
for quantitatively estimating human risk at various exposure levels. Exposure is 
quantified using the working level month (WLM), which is a standard measure of 
occupational exposure to alpha radiation. Analyses show that an exposure to radon 
of 4 WLM per year over a 30-year working lifetime (the current Mine Safety and Health 
Administration standard) poses a substantial risk of lung cancer. To determine a REL, 
NIOSH has weighed this evidence along with uncertainties in the data and the 
feasibility of controlling exposure to radon progeny in mines. The resulting REL for 
radon progeny is a cumulative total of 1 WLM per year and an average workshift 
concentration of one twelfth of 1 working level. These limits are to be considered the 
upper boundaries of exposure, and every effort should be made to reduce exposures 
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to the lowest concentrations possible. In addition to the REL, the criteria document 
contains specific provisions for medical monitoring, recordkeeping, respiratory pro- 
tection, worker education, and sampling and analytical methods. Implementation of 
all these recommendations will help minimize risk for exposed workers. 


Reported by: Div of Standards Development and Technology Transfer, National Institute for 
Occupational Safety and Health, CDC. 
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FIGURE |. Reported measles cases — United States, Weeks 31-34, 1988 
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